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(54) ELECTRON BEAM UTHOGRAPHY METHOD OF SEMICONDUCTOR DEVICE 
(57)Abstract: 

PURPOSE: To provide a drawing method wherein a high- 
accuracy drawing operation can be performed 
irrespective of whether a defect and a foreign body exist 
on a wafer or not and whether the distortion of the 
wafer exists or not and to provide a drawing method 
wherein a drawing treatment and a calibration treatment 
for the dislocation of a position are performed with good 
efficiency. 

CONSTITUTION: An alignment mark on the surface of a 
wafer 2 is scanned by using an electron beam 4; its 
position and its height are detected. Pieces of their data 
are compared with stored values which have been 
classified in advance according to the type, the 
production stage and the inside-the-face distribution of 
the wafer at the point of time when the pieces of data 
are detected. When the pieces of data are outside the 
permissible range of the distribution of the stored 
values, corresponding stored values are read out instead 
of them. By means of the values, the deflection amount 
of the electron beam, the amount of the electron beam, the shape of a photoelectronic face, 
and the focal position of the electron beam are corrected by controlling a deflector 7, a rotary 
lens 6 and an object lens 8. A region which is drawn by one electron beam irradiation treatment 
is decided on the basis of the scanning width of the electron beam in a direction perpendicular 
to the movement direction of a specimen stand 1. Whenever the drawing operation of the region 
is finished, a calibration treatment by detecting a mark is executed. 
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[Ii*?[2l ^>^/^^S^»«•t-5x-Y;^7'-i?i^r-:l^ 
!>ai/N©83t««c*, S<!|sf^cDii^f!)^ri6]ic:rtti:ii: 

$ *t 31 / ^ * s ^« $ ^^ 5 X - Y ;^ X - V? X i6i 

r ro«Wffl«C/>/j: < i t 2 Jgi±©}i®S!i;SSr 
JgfigU. r(r)2W±roitiiiS*^(r±|E0f5t(OSJ!!^«: 

[000 1] 

[0002] 



(0iJx.fmiC^ttXjS6SaSc^. BSftei^Fi 
IJ 1 8 B«^f. r«W*Fj 1 9 8 6^1 l^#SiJffi 

®i 1 oM~»i 1 4H) . zomf-imttmxii. 

lo 0 0 3] iSoTm^^i»»cJ:«.i»;W/i*S(llK^'<^'- 
#5. 

[0 0 0 4] 

[«igiS»^UJ;5i:-r5KJSl UA^L/faJb. i^L 

^^$tt^¥&a(3^« (gi3#M) ni-mm 

xeS:ilS!9 3gi-ffl(;:e'3i/N^i5tc5i;y.J^»SM!iS^i: 

[0 0 0 5] m^i»^srfflv^rm^lB^■«^->'S^^tl^ 
*tfii:«<^SII)fi*5^-* \z±^ < 5 r i j5s*p t.nTv> 
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10 0 0 6] !>3i/NSr^«LA:;^x-i^Sr-;&ie) 

^ :n y^±KW^I$. Lt:Tm-'<f- >'<^M^tto:&(o] t 
H^ir J: »)*:*:5 O O ;imasaiai<o-fix*s^C5;S!6$ 

[000 71 «^«Srffiv>riHlK^'«^ 

[0 0 0 8] *^?gi4. ±f2*iSlciE;^i^-Cfig$Jxfctro 
^N(OMOf^SSr'>* < Lr!R!f«Oi«v>}SiiiS:^«i k V1t 



[0009] 

[»SS:«»-rSfc«><0#ia:] *«t*iV^TP8*§ix5 

mx.tLT^T—'y^miLX.Xi^fiiX^ttifih. iJ?=/N±tcx< 
^-ySrJiBi-SRIIc. «rlB;^7'-5?©aaEt^l!i(^>;^iSl 

StIIElHltelSIISrMjE U-C}S®-t-'5 J; 5 C Lfc t 
[0 0 10] 

3: /^±ro«S!cco■g■^D^3r•r - ^ tig t iiS $ tii (cKI b 
Lfz^y'~i>i:^m^LX^W)Lt£iiih. ^:.^y^±K^<^ 

-^>'i:mm-ri>m!i. m^moih-D^hMicx^x. 
ti<. ■^:^^^n<©ffi«s^c8tIl2•7-^'^^l:g^:ia$©«^ffi 



(4) 



WKW- 5-190435 



$ V ^#^rt:m^-ijS<Ofi|S]» ic^ jE AP x 5 r t lc J; c 
[0 0 11] 

i:jri-z^a-y^^, ll2llm^•K'-i^^B<0«fi£Sr*■f 

>'Nroffii^55)-:fljicj;S7'-^*0!a(olft?g@, ig7~igio 

S:*ft5*aao-«iiJSr/T^LytlftMEI. 0 1 1 l4<S|p)^S!c 

H 1 2(i3|s:||}i«iiJ<o«^-l6«)fe^ltlcJ;5filiiiiiF^roSi 
W0» El 3tti'i''^lHlK>''<^->'«)j|IStti:^-7=^— 30 

ttH 2 |li6«iJo?Si^i»EW^*ffl V ^ ■& r- ^' 
«gSr*1-KMH, HI 5H:±ffif*-^'»c*<5<«^^»fia 

[0012] mimmm) ^c-rmi. S2^mm\^ 
(Ci!l;ttfil3<Dfil:^[fi]t«Sf^(fi]) ci^Kgit/^x- 

i7i/N2ic[Sj»trm?-i8i4jisflgitstt5o n.=^mmzt 

[0 0 13] iIiES^-«Sjl3;!i»5>fiait$*tSm^-iia4»4 

T-^^'-^^Sa^ 5 b (13 2) ICJ; »J3tll;?-EA5B|f;£0 
fl^^^i {.Ism [zmSk^ixim.. [HlCl'>'X6JwJ;5(iie 50 



2±wfticrotfeBl-ffiitC)^ft(cT« 
figJt$ixfcS^-i|4 rottJt3t«) 2 ro^®ir*H-2)J»^^ 

[0014] 1 2 <^±*ffittlC 

14, ^73;/^2{::aTf)^^;t®^^|40S^^3tS::^t^UT 

zay;£S2 3iS?^5^$t^TV^5, t^llSf^ 1 ±^^ffiH 
\z\t. flaiSS^il|4X«te(03tiS2 1 Srl*!|Sf±ffi<D-7- 
iJ'Jg^gPdfiaitLfcirtroriJcm^, X»4icSL3t2 2Sr 

.eSr1tta-t--5^-^'«^fflSS2 4*SK(tt.*vTV^5. rti 

© z iay^ess 2 3 *3 J: Tjt-^- sstiiss 2 4 ev >-f ix t. ti 
fflitHMK 1 6 jcsfat * *t-r , -t (Ti^mmskis^m^nm 1 

6 J; ? |c/j:-qTV>5. 

[0 0 15] 3tm^ESrgf;£Jgi^(-^«li-5frfSfigJgS 
5 14, ^mmmU 9 *5 J; 05figJ^<t^3g^|* 1 0 L 
Ti85aT^-fe;^Brtl/i«i©^<s'7r;<*!; 2 5H»ctt 

»J«gBl 2*:^hLT, 85^^51 1, miro^^s'^r^* 

y 2 5, 0j»tni[«i X. Btewv-x 

tJftlfaSl 2tt||2ra/<jy7r^*y 2 5, M«C»J»tf» 

mi 6(Cg^iB8$HTV>5, X, «fn]||7li, <g[6]$lJ»|fB 
1 4*Jj;U!fi|^l<t^%±S51 5Sr:frL-CflaiS)»»g?l 1 
tJg2ro/<S'7T;^*y 2 5 ^:^c*>^rg|«i!S^^TV^5, 

^ifeuvxstt^i^w^xftj^^^fpi 7fi.ut«2(0 

1 6 ^cSiB^$l^rv^5. X, i*i|sf-&10X-Y:^x-i^ 
©»ifPSrSJt»i-5fW^fflSPi 9r4iSJWtf»»l 6ir 

[0016] ±iBmft-^«K 1 6 (cti, ^m%m 2 

E1S^S:0^^- Kf'-f X >^ Jg«<e f) )fc 5 , ffiSx- 
^^i6^gB2 0;JS^iKSttTV>5. r<7)JtHr-^'t&iB^Si! 

2 0 itmm^^nm igkxo xm-M.miR s ttfcgf 
^^y^rpi^y 1 8\z.mm-ri> X =!) izm^^ixx^^i>, 

*fc. t(IIESjm»«ll 6fCtt, «S3tte 2 
(CMOSLS I, --WsK-^LS I. ■•) , SSElSJt 

f'-^fi, fi><f(^!>i^N2lcStJ$:Lfcar3ti^3:/:?'o^ 
[0 0 17] -^r, g?ggpl 1(4, /<5/7'rp<*y 1 8 



(5) 



«fM^5 - 1 9 0 4 3 5 



mmu 1 2 . firfiiff ^3s*a is. nmi^ y:<mmu i 
iEi^uyx6of^i!)*jffl^m\ dfSift-^^^gB 1 5 

7 2 o/^ 5/ 7 r ^ ^ y 2 5 (lEIg^e) 

loo 1 8] ■tLT±l5Ziai&«2 3(cJ:!9»?>ix-5«l 

ttfcii5^?t::jJ;;i:T^2(?5/^^y:7r^^y 2 5(c^>!>*&jjrt 20 

mm\^ymm^i 2i3j:t/*f«ji^>'xw«ifpi 7(c^ 

[0019102 H±ES^tf-A3£a<:0JSM^B<O« 

iSyt5«^a3;0589:tt^*iT*5 9. •>3LVN2jc|fi)»trm so 

^)|sf-&ucM^S^j^4(^)Si^j::fl, jSSm^. iHlteu 

[00201 i^^fi^^m^(Dmi'mmm^w,^m\^fz^ 

3(r^-rj;5(^:«^(7)5g^®*S (W4g)t«SE) Pi. 
P2 ■'PntcE^P>ttT:fe'9. ^^(Om^WiL^x. Pa* - 

PnO0T^ffig(;:t±, r7-rp<>'h-^-iJ'Ki, K2-k« 4o 

•^-iJ^ (Ki. K2-Kn) t;ifi^j»4Xtt5tjlS2 
<^3t2 2*SrT. rcO^*<??»a5t*Z«^ffiS2 3X 
ll'7~i5'^W^2 4I^J:or«ltfclLT. Ty^p^^^h-^ 
-i5^^5fcft^r3»:7cWlc^g8|-rs. ^UT. so 
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aiLfcf'-^S'Li (xw yi. zi) t^LT. ^x- 
Li ;65'J7:I:/^2±lc?g^^c^^:fcr ;^ hK» <Dm^ 

[0021I Z(Dyu-^^-hX\t. 9cT:^Ty^i 

1, K2 "Kn) imi&Ls :^'ryZ^2XZ<Dm^y'-^ 
SrJ^SI^IftLry^— ^Li (xi, yi, zi) S:#5)o ^ 

:/3-6(c-CKISMALid^ ®ia5fe(Dtfeffl7^-i$' 

X.«>'W2J^-7LS I, CMOS -) <^JtV^S:^V^, X 

"Yes" ttCt^Xx5/:/7T% Z.(r>^—^\.i^ 

:^'rv^Z--^<r>^M^ii^ "No" <Di:tlc 

41 (5%) J!^JL±-Cfe5;6>§d^;e)WJ$tU'5o 
-aO^it^iW:. (03 

SiJJ^:S:;i)5 "No" <7)^tJ-«>^-r^yyi(cMor. X- 
^(^«IW;5^1b-^t)ii[U "Ye s" Otti;!!!. 

iSi±ffi;^7^ y y S 3 S 6 i:02pJJ5»J<©S!|i i: *5 fcott. 

[0 0 2 21 ^n%m (-J^inXN) (^®f^^:ft5(cS 



(6) 
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[0 0 2 3] ir5-e*^®i« (mm^mm Pi. 

[00 241 fiP*>±IBB)tffiiei S ICIC Cfcfif^S 7 (D(B 
r^T5o «iS^^2fcMi-5S*^m::^fe*oTfiia^ 
?i5ie;E3 2*5j:t5e®3 l S:^i-5W;3|sfSr«)|s|.-& i <o 

_h(C|S:it^}|SfOii5E3 2. {g®3 KOm^-^-^Mn, 20 

•fr. «^i»4S:fi[^Sii:TMHS:flg|4"t-5IBl05rft«^ 

•^-i5'«lfflll2 4 (lai) (;ir^ffiL. 

9. ^1 0H^-rJ:5(c. ±f5i:l^«tc. S^tCofcMloi 
fefill^^*jErt<OSS:<^ffiHmi, mz, ma, '"mn (HI 30 

[0025] 01 <om\^m-^^^U 1 5 e>i^6-< 
#fi|6]MjE#.»tt> X, Y>g:fi[63(7)X. YMg. AX. 

^^tbSSc^d), (2)(0;fei22<£:0^-r5#.^Ao. Ai - 4o 

A9, Bo, Bi - Bg'CfeSo 

AX = Ao + Ai XH-A2 Y + A3X2 

+A4XY + A5Y2+A6X3 

+ A7X2Y + A8XY2 + A9Y3 -(l) 
AY = Bo + BiX + B2Y + B3X2 
+ B4XY + B5 Y2 + B6X3 
+ B7X2Y + B8XY2 + B9Y3 .-(2) 

[ 0 0 2 6 ] X. iS:M(Dm^mm ^ z x(Dm\^miEm». 

mm^-'i'MH(D7'~$r^±.t^(\).(2)A\C^X\ti^ 50 
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r*fefc<Bl6lttjEtfaSrAn«. Bn"i:L. mm-^-^M 
LS:fflVNr*i6y5:<Bf6]«jE#.^SrA„^ Bn^ti-Sfc. 

An2= {An«-An'') Z/H -(S) 
Bn2= (Bn"-Bn'-) Z/H *-(4) 

i: LT-^t^sti-S (r^THH, ^giU-^-tJ'MH, Ml(D 

[0 0 2 7] *fifeu:^X8(CgiLT*i«g;feffiBfc 

ttjE(nm»6filIrfHS|fi]J^SX, YtCiCSlST^^^tO 

Ir = ao + aiX+a2Y+a3X2 
+ a4XY+asY2+a6X5 

+ a7X2Y+a8XY2+a9Y3 -(5) 

(6)-e*4e)ibtt5o 

aoZ = ao»-+ (aofl-aoL) /H • Z --(6) 

[ 0 0 2 8 ] X. ^A^mmiE<o9,mm i sx 

Isx =0o + PiX+32Y+/33X2 

+ j84XY+05Y2 + i36X3 

+ i37X2Y+i38XY2+/59Y3 

ISY=yo + yiX+y2Y+v3X2 

+ Y4XY+y5Y2 + y6X3 

+ 77 X2Y+y8XY2 + y9Y3 '(7) 

tLX^Pihti^o w;iTeo, yoii^Z<om&tLX 

eoZ = flo»-+ (flo^-jSoL) Z/ "(S) 

yoZ = yoL+ (yo8-yoL) Z/H -(9)i:bTJ^;t 

[0 0 2 9] ^Mmm(om'f-mm^mmx\tnnm<o^ 

SJc^&craE^ki-^ttjEfilSAn' (Ai^, azZ--- 

A9Z) , Bn' (BiZ, BzZ'-'-BgZ) , ^t^ao^, 

WJlsfffiBiSZi. Z2. Z3, ■••Znlc*fJCL;feffiS:> 

o-t»ffl^^^:^y I, y2--"V3, iSi, i32----e3 (- 
^^tCfr|E^2(7)^<y7r7«^y 2 5{CfejirtU 

3#fi?.) SJ^S:fflLyS:#B3tS«S<^tte^t)^ofc«> 
(OWlEW^^Coi , Cii , C21 . C31 . Doi , Dii , 
D2i . D3J ^tH^^m2(Dy<yyr^'^}) 2 5{C^mU 
® w ti«rStc:«B|x.«ffl>er (om^m^ Pi, P2 Pn Jc*f 

jt^-r^^mitmmmm^m^ ^ z (cft#i-5«iE«» 

Sr. m^^titiS^mM^z\zjt^Cxm2<D^<yyr;^ 

2S^\c^itilim^tiX\^^^m^^m^\^. 
O«Sr^5tO^i:ttcaRm2c0/'?5/77^^y 2 5 

fi^hm^m Lxmmnnm i e ir^tE^^^ ztfj:<m 
m^\zui^m^^±Mi 5. \B\mi->^mm^i2i^x 

[0 0 30] m^ma^m&mmt^wm i e tc. 
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)tSiJ»fflroi?3 t y .yir lxWl *> Hl*5 J: 5 

[ 0 0 3 1 1 la 1 2 II, ±fem^i^B)t^si::j: 5«® 
^^S;o-^*^-tSi?^l2-^fc5, rci}S®:&^T?i4, m 10 
^i^filBJigfi (0 2) rox-Y;^x-i? («!|sf^) H4 
Y*|pi (0 1 2 (f ±T;^i«ii) \c<o;f^mtmW)^fii>i:i 

[0 0 3 2] -;^rsj (Y^risj) (D^ff.mimwi^'t^mm 

*S:5rtT5{-Sfco-CH, !>ai/N2«S)tffi*S;^-r-v? 20 

ommwim-wii^msLi: Lxm (»*) ifint>fi 

f^¥a«^TSl-, i?:t/Nji(0-r-^' (T^'fp'i'h-^- 

i¥m&.bL. i&mmm mi zf^m-r^jp-tmm) as 

^IS©Ky 7 M:0 2f&<Dil (|g4<D»^2ffl5» 
^rroeiiB (;^7'-i?^lii:&initii[35-rs:3^i6]o«) 

( 0 0 3 3 1 ±mfi-&*3-e-^-i' (T7'i'^;^h) <D 40 

ilciOff? (ife-f. EI4'l^ii«S-C*-fSKMl(c?& 

^ti-ft-^- ■infamy'- fit. mn^.TTi-y'-f^-:^ 

(■^-i^^mf-ifi^PiB) 2 etciSf ^(D!Sk 
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[0 0 3 4] mm'^t)-^-^-^ {Ty^ ^l^h-^-^) 

Kl, K2 -14. 03lr^LfcJ:5{-» t>a:>'^2©7''f ^ 

5tctTi/^5 m'p2^{mv^i-B.mEnc^oxn 

roiS«^^j:<m^i»4i:^!tsf (^^oi/N) 2t 
1 0 0 3 5 1 0 1 3 It, ^^T^-v'roaii^^Kzfe-lp] i: 'I' 3. 

5 0 0 M m/ 1 0 0 mmm*ffi^;J5-f tifeoTJic 
IIJfi«!l«3»iii^^fJt, CiixPjOiSMSr^x-'^'cDX- 
Yi&»*l^(^ffi«ill («!l;ttfX*ll) i?>a/N2±»CjgfiK 
LfcT%/■<^'->'roMSlfft (XW) ircDIuefta^fl 
(013) SrW-tJL-, rroff^-SlMOI-S<5^^T^^:Soffl 
(x. y) lw|5ie^ll©ffi3E4rtfo-C<*jES©M 
«P (x. y) Sr»S. ftWffiflSrW-Sli-Sfclfc 
oT»4, '>/f < i:<>i'a:^NSBl;iJgfi£$tvrc2®3fro-^ 

[0 0 3 61 :L(n>mm^m.e\t.mm^<^-><r>{'tLW^& 
(4. 0 2t::^Lfcr/<-5=-^rJrJ;!9Jgfi£$iT-iirj^W3t 

iiiLJ:5t Lfc»^lci4. «■3fc«^ffii^^l^aW-M^t? 

•e-14, S?-ilft4 0ffil6l^lcM]ES:Anx.5r tlJlioTc^ 
;?f , KlHliKSMSrttE L (H 1 (DMiiijS 7 lc±IElHlteSS 

SraiKWIcafe'<fcl21J^ (/<^-i^) danism i:.^j:<'i: 
-c;^^-'^?^*!!^^®):^!^] (Hi'X, y;^(6i) ti^s/N 



(8) 
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««w*iii«Baaiifli^i<!)f>-f. m:i^i'-><ommn& 

[003 7] (||2IIJfi0iJ) HI 4(J. ll2 0S^•K'- 
i^a^BS^ffl^^■C^tii^S:^T5^ca!3, mmmm<r)W^-^ 

^Sffis^r^ (S2iiii«ijcofiiia:i^^) -e<ojiMx-^ 

ffia^) «rji^-r5fc*(c5fe-f«®igB{H!l<07^->'i'K 

(¥ffiB3t®«) !h(Dmm (Fx. Fy) St/mSr^ 10 
•biZ4^ff)mm&m (Fx»A, Fy*A) , (Fx 
-A. Fy*A) , (Fx-A, F y- A) , (Fx*A. 
Fy. A) <^mz. mm (Fx, Fy) ?r 

mmtLitm^<o^<^->'m.m (px. py) ^mm-r 

x*A, Fy.A) , (Fx-A, Fy.A) , (Fx 
-A, Fy.A) , (Fx*A, Fy-A) Srl^'^i Lfc, 
±tE^<^-vffiS (Px, Py) <04oo^MffiSSr* 

*5. rw»-a-> A^nmmn. (px.a, py 

-A), (Px.A, Py.A), (P*xA. Py zo 
«A) , (Px.A, Py*A) tf£^o *UT. Z(04 

mm<r>^-^n^<9~>"f~9 mm) ^-»v^T4lHl<o^a 

<r>¥-9 (a) ~ (d) tt, (DJSai (Fx. Fy) *X 

(Fx*A, Fy*A) . (DX^rr6]lC- A , Y;feTS](w+A 
h^-frfc^-g- (Fx-A, Fy* A) . (DX3^[n)(i+ 
A. Y::^t«illC-A'>7 h^-frfeS-g- (Fx- A. Fy 30 
-A) . ®X;^|p], YJ^I^lJ^l^tC-A'^y hS^fcS-g- 
CFx^A, Fy.A) <r>, yb(r>^<i>—>7'—9 (Px, 

Py) \z.m-i>'yy V^<r>^<9->f-i' (JffiS) oSE 

(Fx, Fy) (7)i<'7 h:3^lSl*5^»L)t5>, *^9-yf 
-9(omm (Fx. Py) S:S»;J^t6HC->'7 h S-frr. 
7 ^ -/I' Kffi«l*s ± A h Lfc5^fc*»-ff nsSilif - 

x;^l6]. Y*ifi]*jcm^i^fflS^a<^*;*:m«S{ilRHit 

[ 0 0 3 8 1 0 1 5 ±is<^fiiiii*«:«-«s:e<nr* u 

fiiJx, yl5^\z.± Li^y Y^fiitA^nm^mm (F 

X, Fy), (Fax, Fay), (Fbx, Fb 
y) , (Fcx, Fey) , (Fdx, Fdy) A^Rtt 
f>n, «-*roffiS*rSiii:tr, l(^ltii;ISC (Px, P 
y) ASg/iofcMSi: LT^Sn-CVS. -tUT. ±1B so 
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